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7KDW NLQG RI FRQVLVWHQW FODVVLILFDWLRQZKLFK FRXOG EH DSSOLHG WR DQ\ W\SH RI VWUXFWXUHV LV RQH RI WKH EDVHV RI
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2.4. Damage development  
3URFHVVRIGDPDJHGHYHORSPHQW LVDQ LQHYLWDEOHSDUWRIVWUXFWXUH¶V OLIHKDYLQJVWULFWFDXVHVDQGEULQJLQJVRPH
IXUWKHUHIIHFWV,WLWVSUHVHQWHGLQ)LJRQWKHEDFNJURXQGRIDW\SLFDOVWUXFWXUDOOLIHF\FOHFRPSRVHGRIFRQVHFXWLYH






x tP PRPHQWRIUHDFKLQJWKHPD[LPXPGDPDJHOHYHOd  
x tI PRPHQWRIDUHSDLU
'DPDJH OHYHO d LV XVXDOO\ LQFUHDVLQJ LQ WLPH KRZHYHU YDULRXV SURJUHVV UDWHV FDQ GHVFULEH WKH SURFHVV 7KH
SDUDPHWHUdPD\DOVRQHYHUJHWWKHPD[LPXPYDOXHVZLWKLQDJLYHQOLIHF\FOH6HOHFWHGWKUHHRIPDQ\SRVVLEOHFDVHV
RIGDPDJHGHYHORSPHQWUDWHVUHSUHVHQWHGE\IXQFWLRQdtDUHJLYHQDQGQXPEHUHGLQ)LJ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3.1. Parameters of damage description 
,QRUGHUWRGHVFULEHDGHIHFWLQDQXPHULFDOPRGHOVRPHSUHFLVHIXQFWLRQVGHILQLQJLWVORFDOL]DWLRQDQGVL]HFDQEH
DSSOLHG+RZHYHULQPDQ\FDVHVDJHQHUDODQGVLPSOLILHGGHVFULSWLRQRIWKHGDPDJHIHDWXUHVLVVXIILFLHQWRUUHTXLUHG
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)RUGHILQLWLRQRIDJLYHQGHIHFWLQDVWUXFWXUDOPHPEHUZKLFKPD\EHWUHDWHGDVDQHORQJDWHGREMHFWZLWK
WKHORQJLWXGLQDOD[LVxLQDFFRUGDQFHZLWKWKHGLUHFWLRQRIWKHPDLQIRUFHIORZWKUHHJHRPHWULFDOSDUDPHWHUVFDQEH
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ILJ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,QFDVHRILUUHJXODUGLVWULEXWLRQRIDGDPDJHZLWKLQDPHPEHUWKHH[WUHPHYDOXHRIGDPDJHGDUHDǻAWKHDYHUDJH
GDPDJHGDUHD OHQJWKǻl DQG WKHDYHUDJHPDWHULDOSURSHUW\ UHGXFWLRQǻf VKRXOGEH WDNHQ LQWRDFFRXQWDV WKHPRVW
UHSUHVHQWDWLYHFRPSRQHQWVRIWKHGDPDJHGHVFULSWLRQ
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3.2. Simulation of threats 
6LPXODWLRQRIDSURFHVVRIDWKUHDWDFWLRQDQGDGDPDJHGHYHORSPHQWLQDVWUXFWXUHGXHWRWKHWKUHDWLVDQLPSRUWDQW
DQG YHU\ FRPSOH[ QXPHULFDO SUREOHP+RZHYHU WKDW NLQG RI VLPXODWLRQV UHTXLUH WKH QRQOLQHDU G\QDPLF DQDO\VLV
FDUULHGRXWE\H[SOLFLWSURFHGXUHVEDVHGRQODUJHRUYHU\ODUJHQXPHULFDOGLVFUHWHPRGHOVZKDWUHVXOWVLQVLJQLILFDQW






3.3. Representation of bridge defects in numerical models 
'XHWRFRPSOH[LW\RIWKHSUREOHPGHVFULEHGLQWKHSUHYLRXVFKDSWHULWVHOIIRUSUHFLVHDQDO\VLVRIGDPDJHGEULGJH
UHVSRQVHXVXDOO\ VHSDUDWH VLPXODWLRQV DUHFDUULHGRXW IRU WKHSHULRGDIWHU ILQLVKHGDFWLRQRI D WKUHDWRU LQ FDVHRI
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